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Air Quality Monitoring

Introduction Current Procedures
The air quality program at Shenandoah National Park Copgress, in the Clean Air Act, as amended in 1977, seta
encompasses a wide range of activities, many of which are najao'nal 'goal _Of preventing any f}ltur eand r emedymg
dedicated to measuring levels or effects of air pollution. In existing impairment of visibility in Class I air quality
cooperation with the National Park Service Air Resources Federgl area where that Impairment 13 .caused by rr}anmagle
Division, park staff members have established a pollution. Shenandoah National Park is a Class I air quality
sophisticated air quality monitoring station to characterize area.
air quality in Shenandoah. Most monitoring efforts are . o ) .
done in conjunction with nationwide, interagency To help implement its visibility protection regulations, the
networks. Environmental Protection Agency developed, a
The park’s air quality monitoring program has three cooperative visibility monitoring program that includes the
primary components: visibility, atmospheric deposition, National Park Service. This program is known as the
and gaseous pollutant monitoring, In addition, Interagency Monitoring of Protected Visual Environments
meteorological monitoring is conducted to aid in the or IMPROVE.
interpretation of measured air pollution levels. Within each
monitoring program are various elements addressing Visibility information is essential for two primary reasons.
special NPS monitoring needs. In most instances, park First, under provisions of the Clean Air Act, the National
monitoring efforts complement air pollution monitoring Park Service has an affirmative responsibility to review

efforts conducted by other federal, state, and local agencies. ~ Stationary sources of pollution to determine if their
emissions will have an impact on Class I air quality areas. In

order to complete this review and evaluation, baseline
visibility information is needed. Second, another section of
the Clean Air Act requires reasonable progress towards the
national visibility goal through a long- term strategy for
improving visibility. In order to determine whether or not
goals are being achieved, status and trend information
must be developed. State authorities are responsible for
preparing and implementing the strategy for improving
visibility.

The National Park Service measures the background
visibility with optical, view, and particle monitoring. Only
two of these types of monitoring are currently used at
Shenandoah. View monitoring refers to the use of cameras
and the collection of photographic data. View monitoring
has been done at the park in the past but no longer occurs.

Good and poor visibility comparison.

Management Needs Optical monitoring is achieved through use of two
The National Park Service has a variety of legal and specialized instruments — a transmissometer and a
ecological reasons for involvement in air quality nephelometer. A transmissometer measures the amount of
monitoring. Principal amongst those is the designation of light attenuation over a specified path length. As light
the park as a Class I area under the Clean Air Act. This passes through a path, it is absorbed or scattered and thus
designation focuses attention on the need to prevent and 1ts Intensity 1S T educe.d or 10§t. The transmissometer
remedy impairment of visibility. Clearly there are also measures that reduction in light intensity. A nephelometer
ecological and human health issues associated with air measures the amount of light scattered within a parcel of
pollutants. The National Park Service has an obligation air collected by the instrument. Currently a nephelometer
under the Organic Act to take steps to prevent or remedy is operated at Shenandoah. Finally, particle monitoring
resource degradation caused by air pollutants and measures specific particle concentrations in the air. Filters
exemplary environmental practices mandate that the are used to collect particle samp.les which are subsequently
agency deal with employee and public health as it relates to ~ @nalyzed in a laboratory. The primary constituents that -
air quality. These multiple obligations require the Service affect visibility are sulfates, nitrates, elemental and organic
to engage in air quality monitoring. carbon, soil, and coarse matter.
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The National Atmospheric Deposition Program supports
three air quality monitoring programs: the National Trends
Network, the Mercury Deposition Network, and the
Atmospheric Integrated Research Monitoring Network.
Shenandoah National Park participates in two of these
networks.

The National Trends Network (NADP/NTN) is a
nationwide network of precipitation monitoring sites. The
network is a cooperative effort between many different
groups, including the State Agricultural Experiment
Stations, U.S. Geological Survey, U.S. Department of
Agriculture, and numerous other governmental and private
entities. The NADP/NTN has grown from 22 stations in
1978, to over 200 sites spanning the continental United
States, Alaska, and Puerto Rico, and the Virgin Islands.

The purpose of the network is to collect data on the
chemistry of precipitation for monitoring of geographical
and temporal long- term trends. The precipitation at each
station is collected weekly according to strict clean-
handling procedures. It is then sent to the Central
Analytical Laboratory where it is analyzed for hydrogen
(acidity as pH), sulfate, nitrate, ammonium, chloride, and
base cations (such as calcium, magnesium, potassium and
sodium).

The Mercury Deposition Network (NADP/MDN),
currently with over 35 sites, was formed in 1995 to collect
weekly samples of precipitation which are analyzed by
Frontier Geosciences for total mercury. The objective of
the MDN is to monitor the amount of mercury in
precipitation on a regional basis; information crucial for
researchers to understand what is happening to the
nation's lakes and streams.

Poor visibility.

In 1986, EPA established the National Dry Deposition
Network (NDDN) to obtain field data on rural deposition
patterns and trends at different locations throughout the
United States. The network consisted of 50 monitoring
sites that derived dry deposition based on measured air
pollutant concentrations and modeled dry deposition
velocities estimated from meteorology, land use, and site
characteristic data. In 1990, amendments to the Clean Air
Act necessitated a long- term, national program to monitor
the status and trends of air pollutant emissions, ambient air
quality, and pollutant deposition. In response, EPA in
cooperation with the National Oceanic Atmospheric
Administration (NOAA), created Clean Air Status and
Trends Network (CASTNET) from NDDN.

CASTNET provides atmospheric data on the dry
deposition component of total acid deposition, ground-
level ozone and other forms of atmospheric pollution.
CASTNET is considered the nation's primary source for
atmospheric data to estimate dry acidic deposition and to
provide data on rural ozone levels. Used in conjunction
with other national monitoring networks, CASTNET can
help determine the effectiveness of national emission
control programs. Established in 1987, CASTNET now
comprises over 70 monitoring stations across the United
States. The longest data records are primarily at eastern
sites. EPA's Office of Air and Radiation operates a majority
of the monitoring stations; however, the National Park
Service operates approximately 30 stations in cooperation
with EPA. One of those stations is at Shenandoah.
Gaseous pollutant monitoring began in 1983 as part of a
National Park Service initiative to monitor air quality in
national parks. Initially, 3 monitoring sites were set up to
capture data over a range of geographic locations and
elevations. In 1994, the Dickey Ridge and Sawmill Run
sites were shut down and all monitoring efforts were
focused on the Big Meadows site. Gaseous pollutant
monitoring continues today at Big Meadows. Data analysis
and reporting are done as part of a national effort through
the NPS Air Resources Division. The Air Resources
Division maintains the validated data and all associated
documentation.

The National Park Service works cooperatively with
knowledgeable partners in its monitoring efforts. These
include the Virginia Department Environmental Quality,
university research staff, and regional air pollution
programs.

Ground- level ozone information is used to assess potential
impacts on vegetation and the ecosystem, to determine
when concentrations exceed the national standard for
human health, and as input to the employee and public
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health advisory system.

What We Have Learned

Just as the air quality monitoring program is complex and
multi- faceted, reporting of the status and trends of air
quality at Shenandoah National Park is complex. In the
broadest sense, air quality conditions have either remained
steady or shown slight improvement in recent years. This
generalization must be used cautiously though because
trends vary depending on what pollutant or condition is
examined. Other conditions such as weather as well as
numbers of and operations of pollution sources can create
variability from year to year. As a result, Servicewide
reporting presents information for ten year periods of time.

Moderate to poor visibility.

Big Meadows air quality monitoring station.
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